Contribution of pre- and post-synaptic components to heightened central cholinergic activity in spontaneously hypertensive rats.
In several models of essential hypertension in the rat, the pressor response to central cholinergic stimulation is enhanced with respect to age-matched normotensive controls. Neurochemical evidence is available from previous studies to suggest that both pre- (transmitter synthesis and release) and post-synaptic (muscarinic receptors) components of cholinergic transmission may be enhanced in hypertensive rats and that such alterations might be responsible for the exaggerated pressor response to centrally-acting cholinergic agonists. The present study, employing pharmacological approaches, was designed to determine whether pre- or post-synaptic components of central cholinergic transmission were more important in this regard. The pressor response to intravenous injection of the indirect-acting agonist, physostigmine, but not to that of the direct-acting agonist, arecoline, was significantly reduced by pretreatment with hemicholinium-3 (to deplete acetylcholine in brain). The pressor response to physostigmine, but not to arecoline, was enhanced in adult, spontaneously-hypertensive rats, with respect to their normotensive controls. The pressor response to oxotremorine was partially inhibited by pretreatment with hemicholinium-3, but was only partially effective at inducing an exaggerated pressor response in spontaneously hypertensive rats. These results are consistent with the hypothesis that heightened cholinergic activity in spontaneously hypertensive rats is derived primarily through altered pre-synaptic mechanisms, and that the actions of oxotremorine may involve a multi-synaptic cholinergic pathway.